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Abstract 
The fertility defines the population size for each country, which influences the workforce in the country concerned. This study is 
valuable in order to achieve the assumption for economic development. Even though World population has increase in the last 
period, most of European’s countries experience very low fertility levels, well below the replacement level.  Romania has seen in 
the last two decades a dramatically decline of the total fertility rate (TFR) well below the population replacement level, thus 
leading to a decrease in the number of inhabitants and the aging of the population. In the same period, the unemplyment rate has 
been above the average for the European Union and the human development index (HDI) became also high. The Total Fertility 
Rate measures the average number of living new born per woman in her fertile life. 
The goal of this article is to estimate the effect of unemployment rate and HDI in the fertility modifications from the last 20 years 
in Romania. Our findings suggest that unemployment have a strong negative effect on childbearing while HDI has a very strong 
negative influence on fertility. Further research need to uncover other factors for fertility in Romania. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of the Faculty of Economics and Business Administration, Alexandru Ioan Cuza 
University of Iasi. 
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1. Introduction 
During the last two decades, the TFR from Romania experienced a dramatically fall: from 2.25 in 1989 to 1.31 in 
2000 and then to 1.31 in 2012 which is below the replacement level of  2.1 children per woman.  
The link between fertility and unemployment has been studied by Adsera, in 2004, for the OECD  countries. She 
showed that “high unemployment and unstable contracts, common in Southern Europe, depress fertility, particularly 
of younger women” Adsera (2004).  
Another important study, Jaba et al. (2008) shows the great decrease of the birth rate in Romania between 1990 
and 2004, occurred in the same time with the decrease in the index of unemployment due to the deindustrialization 
process started in 1990, to the privatization of public enterprises and to the development of services specific to a 
market economy.  
A negative consequence on the probability of marriage and childbearing is proved by Ahn and Mira (1999) for 
Spain. They argued that the lack of stable jobs among young men is one important factor in delaying marriage and 
childbearing in Spain. Several studies also record the strong negative relation between unemployment and TFR 
Eberstadt (1994),  Gauthier an Hatzius (1997),  Goldstein, Sobotka and  Jasilioniene (2009). 
Morgan and Racking (2010) concluded that between HDI and TFR is an inverse relation. “HDI better reflect the 
basic, cumulative changes such as increasing literacy, lower infant mortality and increase economic productivity” 
Morgan and Rackin( 2010). 
Myrskyla, Kohler and Billari (2009) have proved, using panel data analysis, that between TFR and HDI is an 
inverse relation for the countries with HDI smaller than 0.9. For countries with very high human development this 
relation could be reversed. 
2. Empirical evidence 
In this article we use the unemployment rate and TFR for Romania, retrieved from the INSSE and EUROSTAT 
survey from 1991 to 2011. The data for human development index were retrieved from UNDP Reports from 1990 to 
2013. We use data starting with 1991 because before that in Romania was no legal context. The unemployment law, 
no.1/1991, entered into effect since 1991. 
The replacement level of TFR is around 2.1 in industrialised countries. This is the number of children each 
woman would need to have to replace the population, in the long term, given the prevailing mortality levels. 
The TFR, total fertility rate, indicates average number of living new born per woman in her fertile life, meaning 
between 15 and 45 years according to Pressat,  in 1974. 
“The unemployment rate indicates the rapport between the number of unemployment people and the active 
population. A unemployed person is someone between 15-74 years who does not have a job, is looking for one and 
is willing to start working in the next two weeks” (International Labour Office). 
The human development index was proposed by United  Nations Development Programme (UNDP) in order to 
monitor end evaluate the human development, based on living condition (gross national income per capita), 
education (mean years of schooling, expected years of schooling) and health (life expectancy at birth).  HDI> 0.9 
corresponds to a life expectancy by 75 years, a GDP per capita higher than 25000 U.S. dollars, and an education 
index> 0.95 (which means a weighted average between literacy rate and the primary, secondary and tertiary 
enrolment). 
The database used to illustration the link between fertility, unemployment rate and human development index is 
provided with SPSS and is based on data from 1991 to 2012. To measured fertility we choose the Total Fertility 
Rate. 
In Romania the trends for total fertility rate, human development index and unemployment rate are presented in 
figure 1. This proves that TFR has an important fall from a level around 1.59 to 1.31 children per woman in 2012, 
while the unemployment rate increased from 3 percent to more than 11 percent among 1999, and then decrease 
slowly to 4.4 among 2008 and increases again to 7 in 2012 and HDI increase reaching the highest level, 0.805 in 
2004. In 2012 the Human Development Index was 0.783. 
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Source: Author ’s own processing in SPSS 
Fig. 1. a) The Total Fertility evolution; b) The unemployment trend; c) The HDI evolution between 1991 and 2012. 
Between 1991 and 2012, in Romania, the mean for TFR was about 1.34, the mean for unemployment rate was 
7.72 and the average Human Development Index was 0.76. While the series for Total Fertility Rate is skewed to 
right, 1.93, the one for unemployment is skewed to left, -0.209 like the one for HDI, -0.974. The first series presents 
a vaulting, 3.801, while the second shows a slight flattering, -0.551 and the third has a slight vaulting, 0.678. The 
minimum value for Total Fertility Rate was 1.25 recorded in 2002 when the unemployment rate was very higt, 8.4 
and the Human Development Index was 0.778. The maximum value for TFR was 1.59, noted in 1991 when HDI 
was 0.729 and unemployment rate was 3. From Table 1 we can imply that between fertility and unemployment is an 
inverse relation, meaning that if unemployment increase the Total Fertility Rate decrease, also between TFR and 
HDI is an inverse relation, if HDI increase the TFR decrease. The last hypotheses confirm the theory of Morgan and 
Racking, from 2010. 
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Table 1. Descriptive Statistics 
  TFR for Romania unemployment rate HDI 
Valid N 
(listwise) 
  Statistic 
Std. 
Error Statistic 
Std. 
Error Statistic Std. Error Statistic 
N 22   22   22   22 
Range .34   8.80   .102     
Minimum 1.25   3.00   .703     
Maximum 1.59   11.80   .805     
Mean 1.3377 .01746 7.7227 .50224 .76382 .005500   
Skewness 1.930 .491 -.209 .491 -.974 .491   
Kurtosis 3.801 .953 -.551 .953 .678 .953   
2.1 Estimation of the model parameters 
Based on the determination ratio and on R square our model has a power of prediction of 51.6%. This that in 
Romania, in the analysed period there were other variables that are not included in our model, like religion, income 
per capita, the family laws and so on. 
The Durbin-Watson test proves that the errors associated with one observation are not correlated with the errors 
of any other observation, because the value associated to this test is 1.256 less than 2. 
Table 2. Model Summary  
Model R R Square Adjusted 
R Square 
Std. Error of 
the Estimate 
 Sig. F          
Change 
Durbin-
Watson 
1 .718(a) .516 .465 .05988 .001 1.256 
               a  Predictors: (Constant), Human Developement Index, unemployment rate 
               b  Dependent Variable: TFR for Romania 
 
The equation  for our model is given by relation (1): 
*HDIȕ*UȕĮTFR 21  
       
                                                                                                    (1) 
Where, TFR is the dependent variable at t time, 
             TFR= total fertility rate 
             U =unemployment rate at t time, independent variable 
              HDI= Human Development Index at t time, also an independent variable 
             Į, 21, ȕȕ = regression parameters  
 
The Fisher’s test proves that our model is robust, because Sig=0.01<0.1 (the threshold of significance), see Table 
3. 
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Table 3. Fisher’s test 
  
Sum of 
Squares df Mean Square F Sig. 
Regression .073 2 .0.36 10.132 .001 
Residual .068 19 .004     
Total .141 21       
                              The independent variables are unemployment rate and HDI. 
                         Dependent Variable: TFR for Romania 
 
The model's estimation is given in equation (2). 
HDIUTFR *253.2*011.0144.3    (2) 
The estimation for the parameters of the model, from equation (2), and the associated test for them are shown in 
Table 4. Since all Sig. are smaller than 0.1 then with a probability of 90% all parameters are significantly different 
from zero.  The tolerance values are a measure of the correlation between the independent variables and can vary 
between 0 and 1. If the tolerance value is closer to zero then is a strong relation between the predictor and the other 
independent variables. Because in our sample the tolerance value is 0.962 for both the unemployment rate and 
Human Development Index, it proves that in proportion of 96.2% the variance for unemployment rate is 
independent by the variance of the HDI. 
Table 4. The regression coefficients for the multivariate model 
 Unstandardized Coefficients 
Standardized 
Coefficients t Sig. 
Coliniarity 
statistics 
  B Std. Error Beta     Tolerance 
Unemployement rate -.011 .006 -316 -1.941 .067 0.962 
HDI -2.253 .517 -710 -4.362 .000 0.962 
(Constant) 3.144 .406   7.752 .000  
2.2 Testing the errors 
To prove the validity of our results, three error tests are necessary for the errors obtained with multiple 
regressions.  Normal distribution of errors is a requirement, lack of autocorrelation between errors and that errors are 
homoscedastic. 
First of all we test if the errors are normal distributed using the Kolmogorov-Smirnov Test and that the average 
errors is zero. Table 5 proves that errors are normal distributed ( Sig=0.917>0.1). 
Table 5. Kolmogorov-Smirnov Test 
 Errors 
Kolmogorov-Smirnov Z .556 
 
Sig. (2-tailed) .917 
 
From Table 6 it can be seen that the average error does not differ significantly from zero. The normal 
distribution, with the mean equals with zero, for the errors provide that parameters for the equation are unbiased, 
Sig=1.00>0.1. 
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 Table 6. Testing the errors average  
  
Test Value=0 
Df 
 
Sig. (2-tailed) 
 
Mean 
Difference 
 
t 
 
Error .000 21 1.000 .00000000 
 
The homoscedastic hypothesis is tested using the Spearman rank correlation. This rank is calculated between 
unemployment rate, Human Development Index and the absolute value for errors. In Table 7 we present the results 
for testing the correlation coefficient. This coefficients does not significantly differ from zero, all the Sig. are higher 
than 0.1, which means that errors are homoscedastic. 
Table 7. Testing the homoscedastic for errors 
 abs_error unemployment rate HDI 
Spearman's 
rho 
abs_error Correlation 
Coefficient 1.000 -.027 -.593 
  Sig. (2-tailed) . .907 .12 
 unemployment rate Correlation 
Coefficient -.027 1.000 -.273 
  Sig. (2-tailed) .907 . .218 
  
N 22 22 22 
 
The independence for errors is proved by the corelogramme of partial autocorrelation function (FACP). The 
errors series is not autocorelate, which mean that the errors are independent (see Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. The FACP correlogramme 
3. Conclusion 
In this paper we have looked for evidence of a correlation between the unemployment rate, Human Development 
Index and fertility in Romania between 1991 and 2012. We have examined the two variables as factors that affect 
the Total Fertility Rate. Our results suggest that HDI has a very strong negative impact on fertility level and that 
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unemployment rate has also a negative outcome on fertility, because lack of stable jobs affect the decision of 
couples whether to have children or not. 
This article discusses aspects of the unemployment’s and HDI’s influence on fertility in Romania. The paper does 
not analysis all factors that influence fertility. Further research needs to uncover other variables which influence the 
fertility evolution. 
The analysis of decreased fertility underlines an ageing population process that will have a direct impact on 
active population and implicit on economy. 
Fertility may be recovered if the level of confidence among workers about their future employment prospects will 
increase.  
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